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(54) Sound absorbing-insulating structure for vehicles 



(57) A sound absorbing-insulating structure for ve- 
hicles comprises a sound absorbing layer which con- 
tains cellulose fibers containing cotton yarns, pulp fib- 
ers, etc. and synthetic resin as principal components. 
The sound absorbing-insulating structure for vehicles, 



in which a content rate of the synthetic resin is in the 
range of 0.01 to 80 wt %, and a surface density is in the 
range of 0.2 to 3 kg/m 2 , is provided. This sound absorb- 
ing-insulating structure has the good sound absorbing- 
insulating characteristic and is light in weight and inex- 
pensive in cost. 
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Description 

BACKGROUND OF THE INVNETION 

1 . Field of the Invention 

[0001] The present invention relates to a sound ab- 
sorbing-insulating structure, which absorbs and insu- 
lates noisy sound, for vehicles and, more particularly, a 
sound absorbing-insulating structure used as a dash in- 
sulator, a ceiling member, a floor insulator, a parcel 
board, various trims, etc. in the vehicle. 

2. Description of the Related Art 

[0002] In recent years, with the higher quality and the 
higher performance of the vehicle and the improvement 
in the consciousness of the urban environment, the re- 
quests for the silence in the interior and the noise on the 
outside of the vehicle become increasingly severe. As 
the sound absorbing-insulating parts employed current- 
ly in the vehicle, there are the hood insulator, the dash 
insulator, the head lining, the floor insulator, etc. In order 
to respond to the above requests, the sound absorbing- 
insulating parts are employed to extend up to the parcel 
board, the trunk trim, and the engine cover in addition 
to these parts. 

[0003] Low cost has been required for the sound ab- 
sorbing-insulating material for the vehicle. For this rea- 
son, mainly the inorganic fiber such as the fiber felt, the 
rock wool, the glass wool, etc., the foam such as ure- 
thane, polyphenylene oxide/polystylene alloy, etc., the 
corrugated fiberboard, or their combination is employed 
as the sound absorbing-insulating material. These 
sound absorbing-insulating materials are inexpensive in 
cost, but it is impossible to say that they are always ex- 
cellent in the sound absorbing performance. 

SUMMARY OF THE INVNETION 

[0004] In order to improve the sound insulating char- 
acteristic, weight or thickness of the sound absorbing 
material has been increased. However, this method is 
contradictory to the reduction in the vehicle weight that 
is requested from the viewpoints of the improvement of 
the fuel efficiency and the emission regulation. There- 
fore, In order to overcome these problems, the sound 
absorbing-insulating material employing the nonwoven 
fabric of polyester fibers has been developed (Japanese 
Patent Application Publications Hei 5-181486 (pub- 
lished in 1993), Hei 6-1 70997(published in 1994), and 
Hei 7-223478). But the subject still remains in a respect 
of the reduction in cost. 

[0005] It is an object of the present invention to pro- 
vide a sound absorbing-insulating structure for vehicles, 
that has the good sound absorbing characteristic and is 
light in weight and inexpensive in cost. 
[0006] In order to achieve this object, an aspect of this 



invention is that a sound absorbing-insulating structure 
has a sound absorbing layer which contains cellulose 
fibers and synthetic resin as principal components. Also, 
it is preferable that a content rate of the synthetic resin 

5 should be set to 0.01 to 80 wt % and that a surface den- 
sity should be set to 0.2 to 3 kg/m 2 . Here, the surface 
density means weight per unit are. 
[0007] The cellulose fibers that have the high sound 
absorbing effect and the synthetic resin that has the ad- 

10 hesiveness and the high shape plastic effect can be 
mixed together, and also an amount of the synthetic res- 
in and the surface density of the sound absorbing layer 
can be suppressed. Therefore, the sound absorbing-in- 
sulating structure can provide the high sound absorbing 

15 characteristic in low cost and lightweight. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0008] 

20 

FIGS. 1 A to 1 D show sectional shapes of a sound 
absorbing layer of a sound absorbing-insulating 
structure according to an embodiment of the 
present invention, wherein FIG.1 A shows an exam- 

25 pie of a single-layered sound absorbing layer con- 
taining cellulose fibers and a synthetic resin as prin- 
cipal components, FIG.1 B shows an example of a 
double- layered sound absorbing layer constructed 
by laminating sound absorbing layers 1a, 1b that 

30 have different density and composition ratios and 
contain the cellulose fibers and the synthetic resin 
as principal components, FIG.1 C shows an exam- 
ple in which asound absorbing layer having another 
composition is laminated on the sound absorbing 

35 layer in FIG. 1 A, FIG. 1 D shows an example in which 
a sound absorbing layer having a skin layer is lam- 
inated on the sound absorbing layer in FIG.1 A; 
FIG.2 shows positions of a ceiling member, a car- 
pet, and a dash insulator provided to the car body; 

40 FIG.3 shows a cross section of the ceiling member 
employing the sound absorbing-insulating structure 
according to the embodiment of the present inven- 
tion; 

FIG. 4 shows a cross section of the carpet having 
45 the sound absorbing-insulating structure according 
to the embodiment of the present invention; 
FIG. 5 shows a cross section of the dash insulator 
employing the sound absorbing-insulating structure 
according to the embodiment of the present inven- 
50 tion; 

FIG. 6 is a Table showing material, a surface density, 
asound absorbing characteristic and asound insu- 
lating characteristic of the sound absorbing-insulat- 
ing structures having single-layered sound absorb- 
55 ing layers according to Examples 1 to 19 of the 
present invention; 

FIG. 7 is a Table showing material, a surface density, 
asound absorbing characteristic and asound insu- 
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lating characteristic of the sound absorbing-insulat- 
ing structures having single-layered sound absorb- 
ing layers according to Comparative Examples 1 to 
10 of the present invention; 

FIG. 8 is aTable showing material, a surface density, 
a sound absorbing characteristic and a sound insu- 
lating characteristic of the sound absorbing-insulat- 
ing structures having double-layered sound absorb- 
ing layers according to Examples 20 to 23 of the 
present invention; and 

FIG. 9 is a Table showing material, a surface density, 
and a sound insulating characteristic of the sound 
absorbing-insulating structures having a sound ab- 
sorbing layers and a skin layer according to Exam- 
ples 28 to 42 of the present invention. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

[0009] A sound absorbing-insulating structure for ve- 
hicles according to an embodiment of the present inven- 
tion has a sound absorbing layer that contains cellulose 
fibers which is a kind of natural fiber and a synthetic resin 
as principal components. This sound absorbing layer 
mainly has a sound absorbing function, however, it also 
has sound insulating function. 

[001 0] The fibrous composition has a good sound ab- 
sorbing effect. In particular, the cellulose fiber has an 
excellent sound absorbing function based on its shape 
of the fiber of which the diameter is fine. It is also pos- 
sible to get a fine shaped synthetic fiber. But, if the cel- 
lulose fibers are employed, the material cost can be 
saved more inexpensively. In addition, the natural fibers 
as cellulose fibers have an uneven modified cross sec- 
tions unlike a circular cross section of the synthetic fiber, 
and the uneven shape can improve sound absorbing 
characteristic. 

[001 1] Here there can be listed the pulp fibers (cellu- 
lose derivative), cotton yarn, etc. as the cellulose fibers. 
The pulp fibers may be obtained from regenerated 
waste paper. If the regenerated waste paper is used as 
material for the pulp fibers, the material cost can be re- 
duced much more considerably. In this case, these cel- 
lulose fibers may be employed with other material. 
[0012] In contrast, since the synthetic fiber has the ad- 
hesive function, the sound absorbing layer can be 
shaped in a desired shape if the synthetic fiber is mixed 
with the cellulose fibers. Also, in order to give the mold- 
ability, it is desired that the synthetic resin component 
should be formed of the thermoplastic resin or the ther- 
moplastic resin fiber. In this case, it is desired that a con- 
tent rate of the synthetic resin should be set in a range 
of 0.01 to 80 wt %. If the content rate of the synthetic 
resin in this sound absorbing layer is less than 0.01 wt 
%, the structure of the sound absorbing layer becomes 
fragile and thus the shape crumbles in handling. Con- 
versely, if the content rate of the synthetic resin is in ex- 
cess of 80 wt %, the shape holding effect and the rigidity 
improving effect are saturated and thus the increase of 



the synthetic resin composition to exceed such value is 
not economical. As a result, it is preferable that the con- 
tent rate of the synthetic resin should be set to 0.01 to 
80 wt %. 

5 [0013] It is desired that the surface density should be 
set in a range of 0.2 to 3.0 kg/m 2 . The sound absorbing 
effect becomes insufficient if the surface density of the 
sound absorbing layer is less than 0.2 kg/m 2 , whereas 
the sound absorbing effect is saturated if the surface 

10 density of the sound absorbing layer is more than 3.0 
kg/m 2 . Therefore, it is desired from viewpoints of the 
weight reduction and the economical efficiency that the 
surface density should be set to 0.2 to 3.0 kg/m 2 . 
[0014] Also, it is desired that the synthetic fiber having 

15 core-sheath structure consisting of a core portion and a 
sheath portion surrounding the core portion should be 
employed as the synthetic resin. In this case, it is pref- 
erable that the melting point of the core portion should 
be set sufficiently higher than that of the sheath portion. 

20 Thus, the adhesive effect can be obtained by selectively 
melting the sheath portion, and also the sound absorb- 
ing characteristic can be improved by leaving the core 
portion such that the fibrous synthetic resin is left in the 
sound absorbing layer. 

25 [0015] If the difference in the melting point between 
the core portion and the sheath portion is smaller than 
20 °C, it is difficult to melt the sheath portion only be- 
cause of the variation of the temperature distribution 
caused when the hot air heating furnace is employed in 

30 the product step. The type of the synthetic fiber is not 
particularly limited, but polyester fibers such as polyeth- 
ylene terephthalate, polybutylene terephthalate, poly- 
butylene isophthalate, etc., which are normally em- 
ployed and at a relatively low cost, are preferable. 

35 [0016] If the synthetic fiber is employed as the syn- 
thetic resin, such synthetic fiber is ready to become tan- 
gled with the natural fiber rather than the case where 
the granular synthetic fiber is employed, and thus the 
adhesive effect can be achieved by a small amount of 

40 the synthetic fiber. As a result, an amount of the synthet- 
ic resin can be suppressed, and also the material cost 
of the synthetic resin can be lowered. 
[0017] In addition, it is desired that the melting point 
of the synthetic resin should be set to less than 200 °C 

45 to reduce the burden of the manufacturing equipment 
and to use a conventional equipment. If the synthetic 
resin having the core-sheath structure is employed, it is 
desired that the melting point of the sheath portion 
should be set to less than 200 °C. 

so [0018] For example, as the thermoplastic resin or the 
thermoplastic resin fiber whose melting point is less than 
200 °C, resin powder, emulsion, completely melted fib- 
er, etc. may be listed. 

[0019] The sound absorbing-insulating structure ac- 
55 cording to the embodiment may have only a single layer 
of the sound absorbing layer 1 described in the above 
embodiment, as shown in FIG.1 A. Also, the sound ab- 
sorbing-insulating structure may contain a plurality of 
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the sound absorbing layers 1a, 1b, ... described in the 
above embodiment, as shown in FIG.1B. For example, 
the composition ratio and the density of respective 
sound absorbing layers may be changed every layer. 
[0020] In addition, the structure in which another 
sound absorbing layer 2 formed of synthetic fiber non- 
woven fabric, felt, or resin foam is laminated on the 
above sound absorbing layer 1 is employed, as shown 
in FIG.1 C, the sound insulating effect can be enhanced. 
Otherwise, if the hollow structure or the honeycomb 
structure is contained in a part of the sound absorbing- 
insulating structure, the reduction in the total weight can 
be achieved. 

[0021] Also, if a lightweight skin layer 3 is laminated 
on the above sound absorbing layer, as shown in FIG. 
1 D, the sound absorbing-insulating structure can exhibit 
the excellent sound insulating performance. Therefore, 
the sound absorbing-insulating structure for vehicles 
may contain the skin layer formed integrally with the 
sound absorbing layer. In this case, it is preferable that 
the surface density of the skin layer should be set in a 
range of 30 to 500 g/cm 3 . 

[0022] If the surface density is less than 30 g/cm 3 , the 
improvement in the sound insulating effect cannot be 
found rather than the case the single-layered sound ab- 
sorbing layer is formed. In contrast, if the surface density 
is more than 500 g/cm 3 , the weight becomes too heavy. 
In order to satisfy the good balance between the weight, 
the cost, and the sound insulating performance, the sur- 
face density may be set to almost 80 to 200 g/cm 3 , but 
this value is not intended to limit particularly the present 
invention. If the skin layer is laminated on the sound ab- 
sorbing layer, the laminated skin layer has a role to pre- 
vent raising dust or fibrous dust from the sound absorb- 
ing layer. 

[0023] The nonwoven fabric containing essentially of 
the fiber that satisfy the above condtions is optimum as 
the skin layer. The nonwoven fabric containing continu- 
ous fibers as the principal components is normally called 
a span bond, and has the merit such that it can be easily 
handled because of the lightweight and the high 
strength. The synthetic fiber such as polyester, polya- 
mide, or polypropylene is suitable for the material. 
[0024] The above sound absorbing-insulating struc- 
ture in which the sound absorbing layer is formed inte- 
grally with the skin layer can be employed preferably as 
the interior member of a vehicle. 
[0025] In addition, the sound absorbing-insulating 
structure according to the present embodiments may in- 
cludes a flame retardant, an insecticide, an antiseptic, 
a water repellent agent, a ground waste paper, etc.. 
[0026] As explained above, the sound absorbing-in- 
sulating structure in which the skin layer is laminated on 
the single-layered or plural-layered sound absorbing 
layer, that contains the cellulose fibers and the synthetic 
resin as the principal components, has the features that 
such structure is light in weight, is inexpensive in cost, 
and is excellent in the sound absorbing-insulating char- 



acteristic. 

[0027] Also, if the sound absorbing-insulating struc- 
ture according to the embodiment is employed as the 
interior material such as a dash insulator, a head lining 

5 (ceiling member), a floor insulator, a parcel board, a door 
trim, a pillar trim, a trunk trim, etc. provided to the car 
body or the exterior material such as an engine cover, 
an under cover, a hood insulator, etc., the sound absorb- 
ing-insulating performance of the vehicle can be im- 

10 proved much more. Therefore, the sound absorbing-in- 
sulating structure according to the embodiment can 
achieve the excellent effect such that the improvement 
of the silence in the interior and the reduction in the noise 
of the outside of the vehicle can be attained. In addition, 

15 the sound absorbing-insulating structure according to 
the embodiment can contribute to the higher quality and 
the higher performance of the vehicle and the improve- 
ment in the consciousness of the urban environment. 
[0028] FIG. 2 shows positions of the ceiling member 

20 300, the carpet, the dash insulator 200 and the floor in- 
sulator 1 00 provided to the car body. 
[0029] FIG. 3 shows an example of a sectional struc- 
ture of the ceiling member employing the sound absorb- 
ing-insulating structure according to the embodiment. 

25 The skin layer 3 is formed on one surface of the sound 
absorbing layer 1 via an adhesive layer 4. Also, a film 
having a vent preventing function is formed on the other 
surface of the sound absorbing layer 1 . 
[0030] Also, FIG. 4 shows an example of a sectional 

30 structure of a carpet to which the sound absorbing-in- 
sulating structure according to the embodiment is ap- 
plied. A backing layer 6 is formed on the sound absorb- 
ing layer 1 and then a carpet layer 7 is formed on the 
backing layer 6. 

35 [0031] Then, FIG. 5 is a view showing the dash insu- 
lator to which the sound absorbing-insulating structure 
according to the embodiment is applied. The sound ab- 
sorbing layer 1 is provided on one side surface of the a 
body panel 8 that partitions the engine room and the 

40 compartment, and the skin layer 3 is provided on the 
sound absorbing layer 1 directly or via an adhesive lay- 
er, or the like. The noise generated in the engine room 
is absorbed by the sound absorbing layer 1 and then 
insulated by the skin layer 3. 

45 

EXAMPLES 
(Example 1 ) 

50 [0032] A plate-like product of Example 1 whose sur- 
face density is 0.2 kg/m 2 was manufactured by distrib- 
uting pulp fibers of 99.9 wt % as the natural fibers and 
polyethylene (referred to as "PE" hereinafter) fiber of 
0.01 wt % as the synthetic resin into water, and then 
55 thermally pressing the sheet-like product obtained by 
dipping up the distributed pulp fibers from the water. A 
test piece that is cut out from this plate-like product was 
evaluated. 
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(Examples 2 to 4) 

[0033] Plate-like products of Examples 2 to 4 were 
manufactured by using similar ways to Example 1 , ex- 
cept that the pulp fibers of 20 wt %, 99.9 wt %, and 20 
wt % were employed as the natural fibers respectively 
and the PE fibers of 80 wt %, 0.01 wt %, and 80 wt % 
are employed as the synthetic resin respectively and 
surface-densities were set to 0.2 kg/m 2 , 3.0 kg/m 2 , and 
3.0 kg/m 2 respectively. Test pieces that are cut out from 
this plate-like product were evaluated. 

(Example 5) 

[0034] A plate-like product of Example 5 whose sur- 
face density is 0.2 kg/m 2 was manufactured by distrib- 
uting pulp fibers of 99.9 wt % as the natural fibers and 
polypropylene (referred to as "PP" hereinafter) powder 
of 0.01 wt % as the synthetic resin into water, and then 
thermally pressing a sheet-like product obtained by dip- 
ping up the distributed pulp fibers from the water. A test 
piece that is cut out from this plate-like product was eval- 
uated. 

(Examples 6 to 8) 

[0035] Plate-like products of Examples 6 to 8 were 
manufactured in the similar way to Example 5, except 
that the pulp fibers of 20 wt %, 99.9 wt %, and 20 wt % 
were employed as the natural fibers respectively and the 
PP fibers of 0.01 wt %, 80 wt %, and 0.01 wt % are em- 
ployed as the synthetic resin respectively and the sur- 
face densities were set to 0.2 kg/m 2 , 0.2 kg/m 2 , and 3.0 
kg/m 2 respectively. Test pieces that are cut out from this 
plate- like product were evaluated. 

(Example 9) 

[0036] A plate-like product of Example 9 whose sur- 
face density is 0.2 kg/m 2 was manufactured by distrib- 
uting pulp fibers of 99.9 wt % as the natural fibers and 
core-sheath fibers of 0.01 wt %, that consist of the 
sheath portion made of polyethylene terephthalate (re- 
ferred to as "PET" hereinafter) and the core portion 
made of polyethylene isophthalate (referred to as "PEI" 
hereinafter), as the synthetic resin into water, and then 
thermally pressing the sheet-like product obtained by 
dipping up the distributed pulp fibers from the water. A 
test piece that is cut out from this plate-like product was 
evaluated. 

(Examples 10 to 12) 

[0037] Plate-like products of Examples 1 0 to 1 2 were 
manufactured in the similar way to Example 9, except 
that the pulp fibers of 20 wt %, 99.9 wt %, and 20 wt % 
were employed as the natural fibers respectively and the 
core-sheath fibers made of PET and PEI of 0.2 wt %, 



3.0 wt %, and 3.0 wt % are employed as the synthetic 
resin respectively and the surface densities were set to 
0.2 kg/m 2 , 0.2 kg/m 2 , and 3.0 kg/m 2 respectively. Test 
pieces that are cut out from this plate-like product were 
5 evaluated. 

(Example 13) 

[0038] A plate-like product of Example 1 3 whose sur- 
10 face density is 0.2 kg/m 2 was manufactured by distrib- 
uting waste paper regenerated pulp fibers of 99.9 wt % 
as the natural fibers and core-sheath fibers of 0.01 wt 
% made of PET and PEI as the synthetic resin into water, 
and then thermally pressing the sheet-like product ob- 
15 tained by dipping up the distributed pulp fibers from the 
water. A test piece that is cut out from this plate-like 
product was evaluated. 

(Examples 14 to 16) 

20 

[0039] Plate-like products of Examples 1 4 to 16 were 
manufactured in the similar way to Example 13, except 
that the waste paper regenerated pulp fibers of 20 wt %, 
99.9 wt %, and 20 wt % were employed as the natural 

25 fibers respectively and the core-sheath fibers made of 
PET and PEI of 80 wt %, 0.01 wt %, and 80 wt % were 
employed as the synthetic resin respectively and that 
the surface densities are set to 0.2 kg/m 2 , 3.0 kg/m 2 , 
and 3.0 kg/m 2 respectively. Test pieces that are cut out 

30 from this plate-like product were evaluated. 

(Example 1 7) 

[0040] A plate-like product of Example 1 7 whose sur- 
35 face density is 1.0 kg/m 2 was manufactured by distrib- 
uting cotton yarn of 60 wt % and pulp fibers of 20 wt % 
as the natural fibers and core-sheath fibers of 20 wt % 
made of PET and PEI as the synthetic resin into water, 
and then thermally pressing the sheet-like product ob- 
40 tained by dipping up the distributed pulp fibers from the 
water. A test piece that is cut out from this plate-like 
product was evaluated. 

(Example 18) 

45 

[0041 ] A plate-like product of Example 1 8 was manu- 
factured in the similar way to Example 17, except that 
the cotton yarn of 60 wt % and the regenerated pulp fib- 
ers of 20 wt % were employed as the natural fibers. A 
50 test piece that is cut out from this plate-like product was 
evaluated. 

(Example 1 9) 

55 [0042] A plate-like product of Example 1 9 was manu- 
factured in the similar way to Example 17, except that, 
the cotton yarn of 30 wt % and the regenerated pulp fib- 
ers of 20 wt % were employed as the natural fibers. A 
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test piece that is cut out from this plate-like product was 
evaluated. 

(Example 20) 

[0043] A plate-like product of Example 20 was manu- 
factured by distributing waste-paper regenerated pulp 
fibers of 80 wt % as the natural fibers and core-sheath 
fibers of 20 wt % made of PET and PEI as the synthetic 
resin into water, dipping up a sheet-like first sound ab- 
sorbing layer (A layer) whose surface density is 1 .0 kg/ 
m 2 and a sheet-like second absorbing layer (B layer) 
whose surface density is 2.0 kg/m 2 product, laminating 
the B layer on the A layer, and then thermally pressing 
the A and B layers. A test piece that is cut out from this 
plate-like product was evaluated. 

(Example 21) 

[0044] A plate-like product of Example 21 was manu- 
factured in the similar way to Example 20, except that 
the A layer was a sheet-like one whose surface density 
is 2.0 kg/m 2 and the B layer was a PET nonwoven fabric 
layer whose surface density is 1.0 kg/m 2 . A test piece 
that is cut out from this plate-like product was evaluated. 

(Example 22) 

[0045] A plate-like product of Example 22 was manu- 
factured in the similar way to Example 20, except that 
the A layer was sheet-like one whose surface density is 
2.0 kg/m 2 and the B layer was a felt whose surface den- 
sity is 1.0 kg/m 2 . A test piece that is cut out from this 
plate-like product was evaluated. 

(Example 23) 

[0046] A plate-like product of Example 23 was manu- 
factured in the similar way to Example 20, except that 
the A layer was sheet-like one whose surface density is 
2.0 kg/m 2 and the B layer was a cellular styrol whose 
surface density is 0.3 kg/m 2 . A test piece that is cut out 
from this plate-like product was evaluated. 

(Example 24) 

[0047] A ceiling member for vehicles of Example 24 
was fabricated by distributing waste-paper regenerated 
pulp fibers of 80 wt % as the natural fibers and core- 
sheath fibers of 20 wt % made of PET and PEI as the 
synthetic resin into water, dipping up a sheet-like first 
sound absorbing layer (A layer) whose surface density 
is 1 .0 kg/m 2 from the water, then thermally pressing in- 
tegrally the A layer and a nonwoven fabric skin layer (C 
layer) 

[0048] This ceiling member was evaluated comparing 
with aceiling member having the felt insulator in the prior 
art by applying to the vehicle sensory analysis. As a re- 



sult a good characteristic of the ceiling member of Ex- 
ample 24 was confirmed. 

(Example 25) 

5 

[0049] A dash insulator for vehicles of Example 25 
was fabricated by distributing waste-paper regenerated 
pulp fibers of 80 wt % as the natural fibers and core- 
sheath fibers of 20 wt % made of PET and PEI as the 

10 synthetic resin into water, dipping up a sheet-like first 
absorbing layer (A layer) whose surface density is 1 .25 
kg/m 2 from the water, then thermally pressing integrally 
the A layer and a rubber skin layer (C layer). 
[0050] This dash insulator was evaluated comparing 

15 with a dash insulator having the felt insulator in the prior 
art by applying to the vehicle sensory analysis. As a re- 
sult a good characteristic of the dash insulator of Exam- 
ple 25 was confirmed. 

20 (Example 26) 

[0051] A carpet for vehicles of Example 26 was fabri- 
cated by distributing waste-paper regenerated pulp fib- 
ers of 80 wt % as the natural fibers and core-sheath fib- 

25 ers of 20 wt % made of PET and PEI as the synthetic 
resin into water, dipping up a sheet-like first absorbing 
layer (A layer) whose surface density is 1 .25 kg/m 2 from 
the water, then thermally pressing integrally the A layer 
and a carpet skin layer (C layer). 

30 [0052] This carpet was evaluated comparing with a 
carpet having a felt insulator in the prior art by applying 
to the vehicle sensory analysis. As a result a good char- 
acteristic of the carpet of Example 26 was confirmed. 

35 (Example 27) 

[0053] A dash insulator for vehicles of Example 27 
was fabricated by distributing waste-paper regenerated 
pulp fibers of 80 wt % as the natural fibers and core- 

40 sheath fibers of 20 wt % made of PET and PEI as the 
synthetic resin into water, dipping up a sheet-like first 
absorbing layer (A layer) whose surface density is 2.0 
kg/m 2 from the water, then thermally pressing integrally 
the A layer and a PET nonwoven fabric layer (C layer). 

45 [0054] This dash insulator was evaluated comparing 
with a dash insulator having the felt insulator in the prior 
art by applying to the vehicle sensory analysis. As a re- 
sult a good characteristic of the dash insulator of Exam- 
ple 27 was confirmed. 

50 

(Examples 28 to 35) 

[0055] Plate-like products of Examples 28 to 35 were 
manufactured by laminating the nonwoven fabric made 
55 of the PET fibers (PET nonwoven fabric), the nonwoven 
fabric made of the PET continuous fibers (span bond), 
and the nonwoven fabric made of the PP (polypropyl- 
ene) fibers (C layer), whose surface densities are 
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changed respectively, onto the sample fabricated in 
Comparative Example 11. Test pieces that are cut out 
from this plate-like product were evaluated. 

(Examples 36 to 42) 

[0056] Plate-like products of Examples 36 to 42 were 
manufactured by laminating the nonwoven fabric made 
of the PET fibers (PET nonwoven fabric), the nonwoven 
fabric made of the PET continuous fibers (span bond), 
and the nonwoven fabric made of the PP (polypropyl- 
ene) fibers (C layer), whose surface densities are 
changed respectively, onto the sample fabricated in 
Comparative Example 12. Test pieces that are cut out 
from this plate-like product were evaluated. 

(Comparative Example 1) 

[0057] A plate-like product of Comparative Example 

1 whose surface density is 0.2 kg/m 2 was manufactured 
by distributing pulp fibers of 1 00 wt % as the natural fib- 
ers into water, dipping up a sheet-like product from the 
water, and then thermally pressing the sheet-like prod- 
uct. This plate-like product that does not contain the syn- 
thetic resin was destroyed in handling, and thus was not 
able to be evaluated. 

(Comparative Examples 2 to 4) 

[0058] Plate-like products of Comparative Examples 

2 to 4 were manufactured in the similar way to Example 
1 , except that the pulp fibers of 1 0 wt %, 1 00 wt %, and 
1 0 wt % are employed as the natural fibers respectively, 
the PE powder of 90 wt %, 0 wt %, and 90 wt % were 
employed as the synthetic resin respectively, and that 
the surface densities were set to 0.2 kg/m 2 , 3.0 kg/m 2 , 
and 3.0 kg/m 2 respectively. Test pieces that are cut out 
from this plate-like product were evaluated. But the 
plate-like product in Comparative Example 3 was de- 
stroyed in handling, and thus was not be able to be eval- 
uated. 

(Comparative Examples 5, 6) 

[0059] Plate-like products of Comparative Examples 
5, 6 were manufactured in the similar way to Example 
5, except that the pulp fibers of 1 0 wt % were employed 
respectively as the natural fibers, the PE fibers of 90 wt 
% were employed respectively as the synthetic resin, 
and the surface densities were set to 0.2 kg/m 2 and 3.0 
kg/m 2 respectively. Test pieces that are cut out from this 
plate-like product were evaluated. 

(Comparative Examples 7, 8) 

[0060] Plate-like products of Comparative Examples 
7, 8 were manufactured in the similar way to Example 
9, except that the pulp fibers of 1 0 wt % were employed 



respectively as the natural fibers, the core-sheath fibers 
of 90 wt % and made of PET and PEI were employed 
respectively as the synthetic resin, and the surface den- 
sities were set to 0.2 kg/m 2 and 3.0 kg/m 2 respectively. 
5 Test pieces that are cut out from this plate-like product 
were evaluated. 

(Comparative Examples 9, 10) 

w [0061] Plate-like products of Comparative Examples 
9, 1 0 were manufactured in the similar way to Example 
1 3, except that the waste-paper regenerated pulp fibers 
of 10 wt % were employed respectively as the natural 
fibers , the core-sheath fibers of 90 wt % and made of 
15 PET and PEI were employed respectively as the syn- 
thetic resin, and the surface densities were set to 0.2 
kg/m 2 and 3.0 kg/m 2 respectively. Test pieces that are 
cut out from this plate-like product were evaluated. 

(Comparative Example 11) 

[0062] A plate-like product of Comparative Example 

11 whose surface density is 3.0 kg/m 2 was manufac- 
tured by distributing pulp fibers of 20 wt % and PP fibers 
of 80 wt % into water, dipping up a sheet-like product 
from the water and then thermally pressing the sheet- 
like product . A test piece that is cut out from this plate- 
like product was evaluated. 

(Comparative Example 12) 

[0063] A plate-like product of Comparative Example 

12 whose surface density is 3.0 kg/m 2 was manufac- 
tured by distributing pulp fibers of 20 wt % and PET/PEI 
core-sheath fibers, whose sheath is made of PET, of 80 
wt % into water, dipping up a sheet-like product from the 
water and then thermally pressing the sheet-like prod- 
uct. A test piece that is cut out from this plate-like prod- 
uct was evaluated. 

(Evaluation Methods) 

[0064] In the examples, the measurements were 
made according to the following methods. 

(1) Sound absorption Measurement 

[0065] The measurement was made in compliance 
with JIS A1405 "the measurement of the vertically inci- 
dent sound into the construction material by the in-tube 
method". The sample having the size of F 1 00 was em- 
ployed in the measurement, and the measurement was 
carried out in the measuring range of 125 to 1600 Hz. 
The higher the numerical values, the better the sound 
absorbing characteristic. 
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(2) Sound insulation Measurement 

[0066] The measurement was made in compliance 
with JIS A1416 " the measuring method of the sound 
transmission loss in the laboratory". The simple rever- 
beration box was employed. Measured results were dis- 
played as the difference of the sound insulating perform- 
ance from the PET nonwoven fabric having the same 
surface density and the same thickness. That is, if the 
value is higher than 0 dB, the sound insulating charac- 
teristic is higher than the prior art product. This differ- 
ence was averaged by the low frequency (less than 500 
Hz) and the high frequency (more than 500 Hz). 

(3) Vehicle sensory Evaluation 

[0067] After the objective part of the parts for vehicles 
obtained in Examples 24 to 27 was fitted to the actual 
vehicle, it was evaluated by several panelists whether 
or not they feel "quiet" during the running on the prede- 
termined course. The objective parts in respective Ex- 
amples were relatively evaluated by fitting the objective 
parts sequentially to the same vehicle. 
[0068] When the evaluation was carried out based on 
three evaluation standards, i.e., 1 ): improved, 2): same, 
3): worsened, the good results of "improved" were ob- 
tained in all Examples 24 to 27. 
[0069] The measured results obtained in Examples 1 
to 23, 28 to 42 and Comparative Examples 1 to 12 are 
given in Tables shown in FIGS. 6 to 9. 
[0070] The entire contents of Japanese Patent Appli- 
cation P2000-255234 (filed August 25, 2000) are incor- 
porated herein by reference. 

[0071] Although the inventions have been described 
above by reference to certain embodiments of the in- 
ventions, the inventions are not limited to the embodi- 
ments described above. Modifications and variations of 
the embodiments descried above will occur to those 
skilled in the art, in light of the above teachings. 
[0072] The scope of the inventions is defined with ref- 
erence to the following claims. 



Claims 

1 . A sound absorbing-insulating structure for vehicles, 
comprising: 

a sound absorbing layer which contains cel- 
lulose fibers and synthetic resin as principal com- 
ponents and whose surface density is 0.2 to 3 kg/ 
m 2 , a content rate of the synthetic resin being 0.01 
to 80 wt %. 

2. The sound absorbing-insulating structure for vehi- 
cles according to claim 1 , wherein the cellulose fib- 
ers are pulp fibers or cotton yarn. 

3. The sound absorbing-insulating structure for vehi- 



cles according to claim 2, wherein the pulp fibers 
are obtained from regenerated waste paper. 

4. The sound absorbing-insulating structure for vehi- 
5 cles according to claim 1 , wherein the synthetic res- 
in is thermoplastic resin or thermoplastic resin fiber 
whose melting point is less than 200 °C. 

5. The sound absorbing-insulating structure for vehi- 
10 cles according to claim 1 , wherein the synthetic res- 
in has a structure consisting a core portion and a 
sheath portion for surrounding the core, a melting 
point of the sheath portion is less than 200 °C, and 
a difference in the melting point between the core 

15 portion and the sheath portion is more than 20 °C. 

6. The sound absorbing-insulating structure for vehi- 
cles according to claim 1, wherein the sound ab- 
sorbing layer comprises at least two layers which 

20 have different surface densities. 

7. The sound absorbing-insulating structure for vehi- 
cles according to claim 1, further comprising: 

another layer containing PET nonwoven fab- 
25 ric, felt, or resin form. 

8. The sound absorbing-insulating structure for vehi- 
cles according to claim 1, further comprising: 

a skin layer formed integrally with the sound 
30 absorbing layer. 

9. The sound absorbing-insulating structure for vehi- 
cles, according to claim 8, wherein the skin layer 
has the surface density of 30 to 500 g/m 2 . 

35 

10. The sound absorbing-insulating structure for vehi- 
cles, according to claim 8, wherein the skin layer 
comprises synthetic resin as a principal component. 

40 11. The sound absorbing-insulating structure for vehi- 
cles, according to claim 8, wherein the synthetic 
resin that has continuous fibers each having a 
length of more than 100 mm as a principal compo- 
nent is employed as the skin layer. 

45 

12. The sound absorbing-insulating structure for vehi- 
cles, according to claim 1, wherein the sound ab- 
sorbing-insulating structure for vehicles constitutes 
any one selected from the group consisting of a 
50 dash insulator, a ceiling member, a floor insulator, 
a parcel board, a carpet, a hood insulator, a trunk 
trim, a door trim, a pillar trim, an engine cover, and 
an under cover. 

55 13. The sound absorbing-insulating structure for vehi- 
cles, according to claim 8, wherein the sound ab- 
sorbing-insulating structure for vehicles constitutes 
any one selected from the group consisting of a 
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dash insulator, a ceiling member, a floor insulator, 
a parcel board, a carpet, a hood insulator, a trunk 
trim, a door trim, a pillar trim, an engine cover, and 
an under cover. 

5 

14. A dash insulator for vehicles, comprising: 

the sound absorbing-insulating structure set 
forth in claim 1 . 

15. A ceiling member for vehicles, comprising: 10 

the sound absorbing-insulating structure set 
forth in claim 1 . 

16. A carpet for vehicles, comprising: 

the sound absorbing-insulating structure set 15 
forth in claim 1 . 
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FIG.1A 



FIG.1B 




FIG.1C 




FIG. ID 
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FIG.2 
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FIG.3 




FIG.4 




h~8 



12 



EP 1 182 087 A2 



CD 

£ 

cd 



jD 

s 

cd 

X 

PQon 



CD 



OS 
X 

PQoo 



"EL 

s 

cd 

x 



a 
6 

cd 



E 

cd 
X 

PUuo 



_cd 

E 

cd 
X 



s 

X 

Wen 



-53 

Cd 
X 

PQcN 



_cd 

"Si 

E 

X 



NO 

2 



O 
CN 



ON 

on 

ON 



o 

CN 



ON 

ON 
ON 



o 

CN 



ON 

ON 
ON 



o 

CN 



ON 

ON 
ON 



o 

CN 



ON 

ON 
ON 



a 

Oh 



3 

CX, 

T3 
O 

C3 

c 

0) 

oo 
cd 

PC 



G 

a 
>^ 

g 

o 

o 
O 



cd 



Cd 

i 

=3 
-•— » 

cd 

2 



o 

oo 



O 

t 

O 



o 



o 
o 



CD 

o 

W 
Cu 



o 



o 
o 



o 

oo 



o 
o 



CD 



Cu 

Oh 



JO 



Oh 



o 

oo 



o 
o 



CN 

o 



CN 

■ 

o 



p 

CO 



<L> 



H 

cu 



CD 



o 
g 



p 
co 



CN 



CO 



<N 

o 

CO 



oo 

ON 



O 
CN 

O 



WO 

NO 



cn 

■ 

o 



p 
co 



p 

CO 



CN 

o 



CN 

ft 

o 



s 

o 
*oo| 



g 

CD 
T3 

CD 
CD 
cd 



CO 



CN 

NO 



ON 



ON 
OO 



CN 

o 



oo 



N 

PC 
o 
o 

wo 



NO 
CO 

o 



CO 
NO 

o 



NO 

o 



o 

CN 



OO 



CN 



CO 
CN 



OO 
On 
CN 

* 

O 



ON 
OO 
CN 



O 

NO 



CN 
ON 

wo 



NO 
NO 
CN 

m 

o 



NO 
wo 
CN 

o 



to 



g° 

0\G 

OO 00 



cd 



CD 



c 2 

O c 

co o 



ON 



NO 



CN 



O 
CN 



WO 



CO 



N 

a 

o 
o 
W-) 



CN 



wo 

CN 



CN 
CO 



cn 



CN 



CO 
CN 



O 
CO 



ON 
CN 



<N 



O 
CN 



I 

K 

o 
o 
wo 



OO 
C 

"3 

oo 
G 



TO 

c 
3 
o 

CO 



oo *0 

CD ^ 

+=j oo 
cd 

3. U 

CO ^. 

i-G cd 



JD 
Oh 
E 

cd 



CD 



cd 
X oo 



cd 



Cu 

£ 

cd 



i 



CD 

E 

cd 



S 



s 

cd 



_CD 

s 

cd 

X cN 



o 

a. 

E 

cd 
X , 



o 

CN 



O 
CN 



ON 

ON 
ON 



Cu 
Oh 



O 
CN 



O 

CN 



O 

CN 



ON 

ON 
ON 



O 
CN 



ON 

ON 
ON 



3 

a- 
-o 

CD 
C 

oo 



o 

CO 



O 

NO 



o 

NO 



cd 
>^ 

c 

o 

o 



cd 

=3 »-« 
CD 

cd 

2^ 



CD 
O 
PQ 



CD 



a* 



o 

CO 



CD 



w 

cu 



o 

CN 



o 

CN 



O 
CN 



O 

oo 



o 
o 



O 
oo 



o 
cd 



o 

oo 



O 

o 



CD 



PQ 

Oh 

PQ 
Cu 



o 

CD 

co i 



p 

CO 



O 

CO 



CN 
O 



CN 
O 



O 
CO 



p 

CO 



CM 

s 

CD 

obl 



to 

c 

CD 

o 
cd 



3 

CO 



wo 
OO 



to 

OO 



wo 

OO 



CN 

o 



oo 

CN 

o 



CN 



oo 



CN 

o 



oo 



CN 
O 



O 

o 

wo 



CO 
CO 
NO 



CO 
CO 
VO 



CN 
CN 



CN 
CN 



CO 
CO 
NO 



CN 
NO 



CN 
CO 
NO 

o 



CN 
O 

CO 

O 



co 
o 



CN 
NO 



CN 
CO 
NO 



N 



oo 

lo 

u- CD 

O 'Z3 
oo oo 

^ CD 

-o o 

G *— ! 

5 cd 
O jz! 
co a 



CN 
CN 



CO 
CN 



CO 
CN 



O 
CN 



OO 



CO 
CN 



CO 
CN 



S3 

o 
o 
wo 



oo 

G 

4—1 

cd 

G* 

oo 

G * 



OO 
CN 



OO 
CN 



o 

o 
cd 



-a 

G 
G 

CO CD 



cd 



13 



EP 1 182 087 A2 



> 

4— l 

a B 

§ 

r \ X 



> ^ 

s I 



> _ 
co 

s § 

o 

U 3 



o 
o 



CN 

1*1 



> 

o rt 



o 
o 



Ph 



3 
+— > 

a 

OX) 



E 



O 



c3 

3 

•4— > 



O 



O 

ON 



-a 

o 
a, 

W 



o 

ON 



a) 
X) 



Ph 



W 



OO 

<L> 



CO 



<N 
O 



O 

co 



p 
co 



o 



01 

S 

a 
""Si) 



00 

a 

o 

GO 



CN 

o 



si 

BC 
o 
o 
to 



co 

* 

o 



On 
O 



CN 



N 



OX) 

C 

• i— < 

TC o 
o ^3 

OO OO 

■»— » 
G 2 
O 

GO CJ 



o 



cn 



M 

PC 
o 
o 

in 



*n 

<N 



On 

cn 



(N 



PC 
o 
o 



00 

a 

T-H 

■4-J 

G v-i 



CO o 



00 



> ° 

S B 
o ^ 
U S 



> 

u s 



•5 oo 



CX & 1 

o 
U 



c3 



3 

cx 



3 

O 
C3 

o 



X5 
IP 

•4— > 



o 

CL 

W 

Ph 



o 



o 

ON 



JO 



Oh 
Ph 



o 

ON 



o 

On 



O 

ON 



5-H 



W 

Oh 

H 

W 

Ph 



00 

O 
• i 
4— > 

x: 

•4— » 

>, 
CO 



O 



O 



O 
CO 



O 



O 

CO 



S 

o 



00 

a 

CD 
O 

3 

CO 



O 



OO 
1—1 

o 



o 



oo 

o 



• 

o 



si 

PC 

o 
o 



oo 
o 



CN 



co 



CO 

o 

CO 



o 

oi 



oo 

1— ( 

o 



CO 
CN 



CO 



CO 

o 

CO 



o 

CN 



CN 



NO 

o 



CN 



CN 
CO 



S) 

DC 



S) 

X 

o 
o 



SJ 

PC 
o 
o 
m 



04 

a 

"£ o 

O 

OO OO 
<4— > 

no o 

o H 

co u 



04 



00 co TD 

C *-* ^^ 

S oo 

G P 3 *-« 

1 53 > 



00 u 



at 



14 



EP 1 182 087 A2 



co 

£ 

cd 
X 



CD 

-4— » 
Cd 
Ui 

CD 

CD 01 

CD 3 

P< 5, 



o 

CM 



cd 

3 o 

CD >> 

U to 



co 
o 



c4 



CM 



s 

cd 

W 



T3 

CD 
<j— > 

cd 

<D 
G 

CD 0 
CD 3 



CD 



oo 
c4 



oo 



<N 

s 

cd 
X 

W 



T3 

(D 

cd 
1— < 
CD 

CD 0 
bJQ 

CD 3 



o 



H 



G 

CD 
> 
O 

g 



CO 



to 



o 

<N 

S 

cd 
X 

ffl 



CD 
<D 

a 

<D ~ 
CD a 



O 

c4 



T3 

CD 

cd 

CD 
G 

CD 0 
bJQ,B< 
CD 3 
Ph 



CO 



WO 



bD 
G 

■e 

o 

oo — v 

cd CD 

-a ^ 
g ^ 

§< 

oo ^-^ 
to CD 



6 

a 
*bb 



CO 

G 

CD 

CD 
U 
f cd 

5-1 

00 



c 
o 

CO 

cd 

•O ^ 
G 

P cd 
O »— ' 

co 

^^^^ ^^^^ 

G 

CD 



s 

O 

"bb 



CO 

CD 
<D 

a 
cd 



N 

ffi 

O 

O 

wo 



f 

O 

o 

uo 



bij 
G 

p W 

co 



G 

CO 

G 



^ bQ 
X) O cd 



G 

00 



G 
G 
O 

oo 73 



cd 
cd 



CD 

cd 



15 



EP 1 182 087 A2 



"CL 

E 

03 
X 

(-U co 



E 

03 

W co 



jD 

s 

X co 



cd 

s 

o3 

X CM 
W co 



CL 

s 

03 

tq co 



JD 

a 
E 

03 

X O 

W co 



<d 



E 

X ON 

W cm 



cL, 
E 

03 

x oo 
W cm 



> ^ 

od 

Oh 9< 

S E 



O 

CM 



O 

CM 



O 

CM 



o 

CM 



O 
CM 



o 

CM 



O 



O 
CM 



O 

CM 



G 

CL 



O 
OO 



o 

oo 



o 

oo 



o 

oo 



o 

oo 



o 
oo 



o 
oo 



a- 

g 
cl 

<D 
-*— » 

53 

C 

CD 
00 

<d 

as 



od 

w— i CL) 
03 _0 



o 

oo 



Oh 



CD 



CL, 

H 

Oh 



cd 
o 

G *— « 

oo H 



p 

CO 



p 

CO 



p 
co* 



p 

CO 



p 

CO 



p 

CO 



p 

CO 



p 

CO 



p 

CO 



cm 

£ 

OX) 

c 

CD 

CD 
,03 

co 



oo 
c 

« 1— ! 



o 



o 



G 
O 
X) 

G 

03 

CL 

uo 

H 
CL 



O 



o 



o 



o 



-8 



G 

> 

o 

G 

O 
G 

H 

pa 

CL 



O 



o 



o 

* 

o 
o 

CO 



O 

■ 

o 

CO 



Q 
O 
cm 



o 

o 



o 

■ 

o 

to 



CO 



O 



CO 
CN 



O 
CO 



CO 
CM 



ON 
CM 



O 

o 

CM 



o 
o 



On 
CM* 



NO 

CM 



O 

o 

CO 



o 



G 

CD 
> 

o 

G 

O 
G 

a. 



CM 



CD 



c/3 
G 
<D 

*o 

CD 
CD 

3 
co 



G S 

S2 >? 

CO 



o3 



CO 
CM 



CM 



x 

o 
o 



CO 
CO 



o> 

CO 



CO 



On 

CO 



CO 



CO 
CO 



CM 
CO 



I 

tM 
hJ-J 

Q 

o 

to 



oo 

.£ 

• S S CD 
rH CC3 Sh 

=3 "3 w 
rr > 

co o viz 



v. 



jd 

CL 

E 

03 

PQ ^ 



^CD 

E 

03 

X 

PQ 



(D 

t 

o3 

pa ^ 



E 

03 

X on 

PJ CO 



JO 

£ 

03 

x oo 

P-i CO 



PL 

E 
03 

x 

P^l co 



CD 



o3 

X VO 

pa co 



CD _ . 
p> CM 

o3 

|§ 

o S 



o 

CM 



o 

CM 



o 

CM 



O 

CM 



O 

CM 



O 
CM 



O 
CM 



O 
CM 



G 
CL 



CL 

T3 

CD 
-i — i 

c3 

CD 

G 

CD 

OO 

CD 



o3 



-5 ^ 

^ LG 



CD 



CL 



O 

oo 



o 

oo 



o 

oo 



o 

oo 



o 

oo 



o 

oo 



o 
oo 



o 

oo 



CD 



CL 

H 

w 

CL 



CD 



CD 

G -G 

CO ^ 



o 

CO 



p 

CO* 



p 

CO 



o 



p 

CO 



p 

CO 



p 

CO 



p 

CO 



p 

CO 



CM 

E 

oo 



in 
G 

CD 

-a 

CD 
O 
03 



G 

co 



oo 
c 



O CD 



G 
G 

O > 
CO ca ^ 



o 



o 



o 



o 



o 



o 



-a 

c 
o 

X) 

G 
03 
CL 

H 

pa 

CL 



o 

03 



G 

CD 
> 
O 

c 

o 

G 

E— 1 
W 

CL 



O 
- i 

JO 
.03 



C 

CD 
> 

o 

c 

o 
c 

CL 

CL 



O 

o 

CM 



CO 



CO 



o 

o 
10 



^3- 

CM 



CO 
CO 



o 

o 
o 

CM 



CO 
CO 



o 



o 

O 
to 



CM 



CO 

CO 



o 

o 
o 

CM 



CO 



00 
co" 



O 

O 
O 



CM 



CO 



o 

O 

CO 



CM 



CM 
CO 



CO 
CM 



p 

CO 



CM 

s 

to 



O 

o 



I 

CM 

X 

o 
o 
10 



U3 

c 

CD 

-a 

CD 
CD 
03 
tt— 1 

G 

co 



00 

G 

on t^TD 
■ '— < Qj CD 
CD p3 

g r 3 
^ is « 

^ 03 > 

#5Js 



G <3 
Loi3 



16 



